Abstract: Supervised machine learning has become popular in discovering context descriptions from sensor data. However, collecting a large amount of labeled training data in order to guarantee good performance requires a great deal of expense and time. For this reason, semi-supervised learning has recently been developed due to its superior performance despite using only a small number of labeled data. In the existing semi-supervised learning algorithms, unlabeled data are used to build a graph Laplacian in order to represent an intrinsic data geometry. In this paper, we represent the unlabeled data as the spatial-temporal dataset by considering smoothly moving objects over time and space. The developed algorithm is evaluated for position estimation of a smartphone-based robot. In comparison with other state-of-art semi-supervised learning, our algorithm performs more accurate location estimates.
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의 최적문제에서 해의 형태는 에 의 representer theorem [15] 해 다음과 같이 정의된다.
다음과 같이 정의된다 [12] .
해의 형태를 만들기 위해 손실 함수는 다음 Least square 과 같이 정의된다.
multiplier 를 정의하면 라그랑지안 은 다음과 같이 정의된다.
식 에서 사용된 변수들은 다음과 같다
. .
IV. Time series LapERLS
) 현되었다면 시간상의 데이터는 필터 , Hodric-Prescott(H-P) 에 의해 표현된다 다음의 최적화 문제를 살펴보자 [17] . .
. time-의 최종 최적문제는 다음과 같이 정의된다 series LapERLS . 
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